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WHAT IS CLAIMED IS; 

1 . A single ply reinforced roofing membrane having advantageous 
tensile and seam strength comprising a reinforcement scrim sandwiched 
between poiyolefin cap and base layers, characterized in that at least one of 
said layers includes a functional poiyolefin as additive therein. 

2. A single ply reinforced roofing membrane according to claim 1 
wherein about 0.5-20% by wt. of said functional poiyolefin is present in one of 
said layers. 

3. A single ply reinforced roofing membrane according to claim 2 
wherein said amount is about 1-10%. 

4. A membrane according to claim 3 wherein said amount is 1 -5%. 

5. A single ply reinforced roofing membrane according to claim 1 
wherein said functional poiyolefin includes a functional group selected from 
carboxyl, epoxy, anhydride, amine, ester, (meth)acrylate and succinimide 
groups. 

6. A single ply reinforced roofing membrane according to claim 1 
wherein said cap and base poiyolefin layers are polymers selected from 
polyethylene, polypropylene, terpolymers of ethylene, propylene and diene 
monomers, ethylene-propylene copolymers, ethylene-butene copolymers, 
ethylene-hexene copolymers, ethylene-octene copolymers, propytene-C 4 ~s 
aipha-olefin copolymers and metailocene poiyolefin. 
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7. A single ply reinforced roofing membrane according to claim 2 
wherein said additive is selected from mateic anhydride-polyofefin and epoxy 
polyethylene, and (meth)acrylate terpolymers thereof. 
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SINGLE. PLY REINFORCED ROOFING MEMBRANE 
BACKGROUND OF THE INVENTION 

1. Field of the invention 

This invention relates to single ply reinforced roofing membranes for 
covering industrial and commercial flat roofs, and, more particularly, to such 
membranes having significantly improved tensile and seam strength 
properties. 

2. Description of the Prior Art 

Heat-sealable, reinforced polyoiefin-based single ply roofing 
membranes are composed of base (bottom) and cap (top) polyolefin-based 
sheets (layers) with a fiber reinforcement scrim (middle) sandwiched between 
the other two layers. The scrim is the strongest iayer in the composite. In 
order to fully realize the reinforcement properties of the scrim in such a 
laminate composite, however, it is necessary that excellent adhesion exist 
between the polyolefin sheets and the scrim. Unfortunately, due to the 
inherent incompatibility of scrim materials and polyolefins, only relatively poor 
interfacial adhesion exists between the scrim and polyolefin sheets. As a 
result, the roofing membrane is observed to have only low tensile and seam 
strength properties. 

Accordingly, it is an object of this invention to modify the surface 
characteristics of one or both of the polyolefin-based layers in order to 
improve the interfacial bonding between polyolefin and scrim thus proving 
roofing membranes having enhanced membrane tensile and seam strengths. 
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This and other objects and features of the invention will be made 
apparent from the following description thereof. 

SUMMARY OF THE INVENTION 

tn this invention, a small amount of a highly-fiowable, functional- 
polyolefin is incorporated into one or both polyoiefin-based roofing sheets of a 
single ply roofing membrane to modify the surface polarity of the polyolefin 
sheets therein. The resulting composite membrane of the invention exhibits 
substantially improved adhesion between the reinforcement scrim and the 
polyolefin sheets. As a result, the tensile and seam strengths of the 
membrane is advantageously increased. 

DETAILED DESCRIPTION OF THE INVENTIO N 

In accordance with the invention, there is provided a single ply 
reinforced roofing membrane having significantly improved tensile and seam 
strengths. The membrane comprises a reinforcement scrim sandwiched 
between polyolefin cap and base layers, and is particularly characterized in 
that at least one of these layers includes a functional-polyolefin as additive 
therein. The thickness of the membrane preferably ranges from 5 to 200 mils, 
more preferably from 35-90 mils. 

Suitably the single ply reinforced roofing membrane of the invention 
includes about 0.5-20% by wt. of the functional-polyolefin additive in one of 
said layers, preferably about 1-10%, and most preferably about 1-5%. 

The functional polyolefin additive is suitably selected from polyolelfins 
which have been modified with one or more functional groups, such as 
carboxyi, epoxy, anhydride, amine, ester, (meth)acrylate and succinimide 
groups. 
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These functional groups can affect the surface of the polyoiefin sheets 
so that it can adhere better to the scrim material. A maieic anhydride- 
modified polyoiefin (CK Witco), an epoxy-modified polyethylene (Elf Atochem) 
and methyacrylate terpolymers thereof (Elf) are preferred. 

Suitable polyoiefins are polymers such as polyethylene, polypropylene, 
terpolymers of ethylene, propylene and diene monomers, ethylene-propylene 
copolymers, ethySene-butene copolymers, ethylene-hexene copolymers, 
ethylene-octene copolymers, propylene-C^e alpha-oiefin copolymers, 
metallocene polyoiefins and the like. 

A preferred functional polyoiefin for use herein is maieic anhydride- 
modified polypropylene sold by CK Witco. 

The invention will now be described in more detail with reference to the 
following examples. 

STANDARD EXAMPLE 

Cap (top) and base (bottom) sheets (layers) of a standard single ply 
reinforcement polyoiefin roofing membrane was made of 100 parts of 
polyoiefin resins, including conventional ingredients, such as 0-80 parts of fire 
retardant, 0-20 parts of processing oil, ingredients zinc oxide, UV and thermal 
stabilizers, carbon black, titanium dioxide and calcium carbonate, as is weii 
known in the art. The ingredients were mixed in an extruder at 200°C and 
sheeted to a thickness of about 20-30 mils. A reinforcement scrim then was 
inserted between the top and bottom sheets, and the three layers were 
pressed into a 45 mil reinforced single ply membrane. The standard 
membrane then was tested for tensile strength and seam strength. 
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INVENTION EXAMPLE 1 

The top sheet of the polyolefin roof membrane was made of the same 
ingredients as described in the Standard Example, In this example, however, 
the bottom polyolefin sheet, was admixed with 3 parts by weight of maleic 
anhydride-polypropylene (CKWitco) before pressing. Then, as usual, the 
compositions were mixed in an extruder at 200°C and sheeted to thicknesses 
of about 20-30 mils. Then a reinforcement scrim was inserted between the 
top and bottom sheets and the three layers were pressed into a 45 mil single 
ply reinforced membrane. The resulting membrane was tested for tensile 
strength and seam strength. 

INVENTION EXAM PLE 2 

Example 1 was repeated except that 2.5 parts by weight of maieic 
anhydride-polypropylene additive was included in the top sheet of the 
membrane. 

INVENTION EXAMPLE 3 

Example 1 was repeated except that 1 part of the additive was 
provided in the bottom layer. 

EXAMPLE 4 

Example 1 was repeated except that 5 parts by weight of the additive 
was present in the bottom layer. 
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TEST RESULTS 



The tensile and seam strengths of the membranes of Invention 
Examples 1-4, and the Standard Example are given in the Table below. 

TABLE 



Example No. 


Tensile Strength,* 
(psi) 


Seam Strength** 
(lbs/in) 


Standard 


2047 


107 


1 


3431 


160 


2 


3288 


146 


3 


3018 


137 


4 


3823 


141 



* within membrane 

** between membranes on roof 



These results show that substantial increases in tensile and seam 
strengths are achieved in the invention Examples when the functional 
polyolefin additive was present in either the bottom or the top layers, as 
compared to the Standard Example, without additive. 

While the invention has been described with particular reference to 
certain embodiments thereof, it will be understood that changes and 
modifications may be made which are within the skill of the art. Accordingly, it 
is intended to be bound only by the following claims, in which: 



